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Introduction: Full-thickness rotator cuff tears are increasingly becoming more prevalent in 
the elderly community. The management of this condition in this age group may be different 
from the approach used for the younger population due to differences in aetiology and 
pathogenesis. The objective of the systematic review described in this thesis was to 
systematically review the best available evidence on the effectiveness of non-surgical and 
surgical treatment on the clinical and functional outcomes of elderly patients (60 years of age 
and over) with full-thickness rotator cuff tears. 
Methods: A systematic review using the JBI methodology for quantitative systematic reviews 
was applied in this study. The review considered randomised controlled trials and cohort 
studies that investigated the effectiveness of non-surgical and/or surgical treatment in elderly 
patients (60 and older) with confirmed full-thickness rotator cuff tear. Outcomes considered 
included pain, range of motion, muscle strength, rotator cuff integrity, shoulder function, 
patient satisfaction with treatment and health-related quality of life. The search for relevant 
published studies was conducted in CINAHL, Scopus, MEDLINE, EMBASE, Web of Science and 
PEDro; for unpublished studies, the following databases were searched: ProQuest 
Dissertations and Theses, Clinicaltrials.gov, Cochrane Central Register of Controlled Trials, 
ANZCTR and ICTRP. Eligible studies for inclusion in the review were critically appraised using 
standardised JBI critical appraisal instruments; studies were included regardless of their 
methodological quality. Data were extracted from included studies using the JBI standardised 




Results: A total of 22 articles were included in this review; 14 were single cohort studies, four 
were comparable cohort studies and four were randomised controlled trials. The overall 
quality of the randomised controlled trials was poor, however, for the single cohort and 
comparable cohort studies, methodological quality was considered moderate. The majority 
of included studies (n=21/22) investigated surgical interventions, with only one study 
examining the effect of a conservative treatment. Results of this review suggest that, 
following an initial management with conservative strategies, surgical interventions were 
effective in improving outcomes associated with full-thickness rotator cuff tear in the elderly. 
Surgical procedures such as arthroscopic repair with palliative procedure/s, open repair, or 
mini-open repair of full-thickness rotator cuff tears can lead to positive postoperative clinical 
and functional outcomes in the elderly, in the short term. When compared to arthroscopic 
palliative procedures only, arthroscopic repair demonstrated greater improvements 
postoperatively. There was limited data regarding the effectiveness of conservative 
interventions. 
Conclusion: This systematic review suggests that patients 60 years and above with a full-
thickness rotator cuff tear who do not respond adequately to conservative management may 
be referred for surgery. However, the best approach to surgery remains unknown. Future 
research should focus on clinical trials that evaluate the effect of conservative interventions 
and also head to head comparisons of the different types of surgical interventions.  Longer 
follow-up times for outcome measurements should also be considered in future trials to 
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This chapter describes the context of the review, specifically, the anatomy of the rotator cuff 
and how it assists in the functioning of the shoulder, the different types of rotator cuff tears 
and their mechanism of injury. In addition, the prevalence and outcomes of rotator cuff tears, 
diagnosis and clinical assessment, the various surgical and non-surgical treatment options, 
and current practices in the management of rotator cuff tears are discussed. This chapter also 
provides the rationale for the systematic review, including the objectives of the review. 
1.1 Anatomy and function of the Rotator Cuff 
The rotator cuff was initially described in the 1900’s as consisting of the rotator cable and 
rotator crescent.2 The rotator cable is a semilunar arch that originates from the rotator/biceps 
tendon and ends between the infraspinatus and teres minor insertions.2 The cable forms a 
semicircular arch around the adjacent rotator crescent, fibres of which are perpendicular to 
the axis of the supraspinatus tendon.2 The rotator cuff is comprised of four muscles (shown 
in Figure 1) which function as dynamic stabilizers of the shoulder joint. These include the 
supraspinatus muscle superiorly, subscapularis muscle anteriorly, and the infraspinatus and 
teres minor muscle posteriorly. These muscles terminate in broad, flat tendons which 
integrate with the fibrous capsule of the glenohumeral joint forming a musculotendinous 













The rotator cuff complex of the shoulder performs several functions. One of the primary 
functions of the rotator cuff is to work synergistically with the deltoid to maintain a balanced 
force couple around the glenohumeral joint.3 A force couple can be defined as a pair of forces 
that act on an object to produce a coordinated movement.3 The force couple between the 
rotator cuff and the deltoid muscle operates in conjunction with other muscles in the shoulder 
to allow movements such as rotation. The glenohumeral joint is highly mobile and has a 
shallow joint cavity, which makes the shoulder vulnerable and unstable, requiring anatomical 
structures to provide stability. The rotator cuff acts as a dynamic stabilizer, and along with the 
static stabilizers such as the capsule, glenoid labrum and glenohumeral ligaments, they 
collectively provide stability to the shoulder joint across the glenoid.4 The rotator cuff force 
across the glenoid provides concavity compression which creates stability and allows the 
periscapular muscles to move the humerus around the glenoid.3, 5 




1.2 Rotator Cuff Tears: Types 
The earliest description of a torn rotator cuff appeared in 1788, with Alexander Monro 
describing a tear in the supraspinatus and infraspinatus in his book “A Description of all the 
Bursal Mucosae of the Human Body.” Rotator cuff tears are often classified into partial-
thickness tears and full-thickness tears. Tearing can begin as a partial tear, which can then 
progress to full-thickness tearing that may eventually lead to a massive tear. Partial-thickness 
tearing is tearing of only a part of any of the muscles that comprise the rotator cuff. The 
prevalence of partial thickness rotator cuff tears ranges from 15-32% in the general 
population6. Patients with less than 55% tendon involvement had a 14% chance of tear 
progression, whilst patients who had 50% or greater tendon involvement progressed 55% of 
the time towards further tearing.6 A Grade 1 partial tear is less than 3mm deep, but definite 
disruption of tendinous fibres can be identified. Grade 2 partial tears are 3-6mm deep and 
extend into the cuff, but does not exceed one-half of the thickness of the tendon. Grade 3 
partial tears are more than 6mm deep and exceed one-half of the thickness of the tendon. 
When partial-thickness tears tear further, it leads to full-thickness tearing. Increase in size 
typically happens gradually, with 18-49% enlarging >5mm in three years of observation.2 Full-
thickness tearing is the complete removal of the tendon from the bone.  
Full-thickness tears can be classified further as small, medium, large or massive tears. Small 
tears are tears which are less than 1cm, medium tears are classified as tears between 1cm 
and 3cm, large tears are tears between 3cm and 5cm and massive tears are tears greater than 
5cm. Enlargement of tears can occur as a result of increasing symptoms and advanced age.2 
If not treated or treatment is delayed, full-thickness tearing can cause further damage leading 
to massive rotator cuff tears. Massive rotator cuff tears have been described as a tear with a 
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diameter of 5cm or more or as the complete tear of two or more tendons.3 In massive cuff 
tears, the long head of the biceps tendon is often displaced. 
The most common type of rotator cuff tears are the posterosuperior tears, composed of the 
supraspinatus and infraspinatus tendons.7 Posterosuperior tears come in a variety of 
patterns8. These can include crescent tears, accounting for 40% of tears, L- and reverse L-
shaped tears, accounting for 30% of tears and U-shaped tears, accounting for 15% of tears.8 
Crescent shaped tears present a medial retraction, beginning near the long head of the biceps 
tendon and arching medially and posteriorly for 2-3cm. Reverse L-shaped tears show the 
supraspinatus tear extending medially through rotator cuff interval in line with the long head 
of biceps tendon. L-shaped tears occur when the supraspinatus tear has extended through 
junction with infraspinatus, producing an anteromedial displacement. Trapezoidal tears result 
when both supraspinatus and infraspinatus are torn and the tear extends anteriorly along the 
rotator interval and posteriorly into the interval between the infraspinatus and teres minor.  
1.3 Aetiology and pathophysiology of Rotator Cuff Tears 
Rotator cuff tears are a common clinical condition in the older population. The aetiology of 
rotator cuff tear in an elderly person is often very different from that of someone who is 
younger.9 In the elderly, the pathogenesis is multifaceted, including microtrauma and 
degeneration due to advanced age, and overuse leading to progressive tendionopathy.9, 10 
Most cases have been found to be atraumatic at onset.9 There is a high percentage of full-
thickness tears that progress from asymptomatic to symptomatic tears, even without specific 
inciting incidents.9 The trend of progression involves tendinopathy, evolving into partial 
thickness tears and ending with full-thickness tearing.11 In older people, the progression  of 
partial-thickness tears to full-thickness tears is common, and typically leads to the 
development of muscle retraction, fatty infiltration and muscle atrophy.12 If left untreated, 
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rotator cuff tear size can increase over time with additional tendon retraction and irreversible 
muscle atrophy.13  
  1.4 Burden of Disease 
Rotator cuff tears have been shown to affect 20-28% of people aged 60-69, 31-40.7% in 
individuals older than 70, and 51-62% in individuals over 80 years.12 Patients older than 60 or 
65 years of age are more likely to have larger tears and those older than 70 would also have 
reduced tendon and bone quality.14 Although many will remain asymptomatic, more than a 
third of the elderly population with full-thickness rotator cuff tear will develop symptoms over 
time.9 Up to 35% of patients will progress to develop pain and be unable to perform activities 
of daily living.15 These symptoms can occur at a mean of 2.8 years following initial discovery.12 
Regardless of whether the tear is symptomatic or asymptomatic, patients with full-thickness 
tears have significantly decreased shoulder function compared to those individuals without 
rotator cuff tears.9 Impaired ability to perform activities of daily living is also common.9 
Rotator cuff tears have been associated with higher scores on the Disabilities of the Arm, 
Shoulder and Hand (DASH), which indicate a greater level of disability and severity of injury.16  
Patient-reported outcomes scores suggest that shoulder dysfunction is associated with a 
compromise in an individual’s health status similar to that seen in other medical diseases 
including congestive heart failure, acute myocardial infarction, diabetes mellitus, and clinical 
depression.17 Rotator cuff tears can also increase the cost associated with healthcare 
utilisation and lead to a significant economic burden. For patients over the age of 61 years, 
societal costs for surgery surpasses those for non-operative treatment, indicating negative 
societal savings.18  
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 1.5 Clinical Assessment and Diagnosis 
In the 1990’s, diagnosis of rotator cuff tears was made using arthrography, during such time 
magnetic resonance imaging (MRI) and ultrasound were still not widely available.19 Years 
later, physical examinations, such as a positive painful arc and positive external rotation lag 
test, became important diagnostic considerations.20 In recent years, imaging technologies 
including ultrasound, MRI and magnetic resonance arthrogram became available and are 
considered to provide the most accurate diagnosis of the condition.20 
Current practice on assessment typically involves a clinical history and physical examination, 
consisting of pain and irritability assessment, evaluation of range of motion and muscle 
strength, and functional tests.11 Clinical assessment begins with the physical examination of 
the rotator cuff;21 atrophy of shoulder muscles are a common finding in patients with rotator 
cuff tears.22 Patients may feel shoulder discomfort due to subacromial impingement. The 
scapular motion of the thorax is then examined from the back of the patient.22 During the 
physical examination the passive range of motion of the affected shoulder and scores of 
various scoring assessments are recorded.21 Scoring systems include the American Shoulder 
and Elbow Surgeons (ASES) score, Visual Analogue Scale (VAS), or the Constant Shoulder Score 
(CSS).21 Torn rotator cuff tears are then confirmed using an MRI.23  
 1.6 Treatment Approaches for Full-Thickness Rotator Cuff Tear 
Rotator cuff tear management aims to relieve pain, restore movement and improve function 
of the shoulder. Management of full-thickness rotator cuff tears can broadly be divided into 
surgical and non-surgical treatment.  
1.6.1 Surgical Techniques 
As the average life expectancy increases, the demand for surgical treatment of rotator cuff 
tears is growing, specifically in elderly patients who want to remain active.23 Surgical 
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treatments for full-thickness rotator cuff tears include open repairs, mini-open repair, 
arthroscopic repairs and reverse shoulder arthroplasty.  
Attempts of surgical repair were very rare before the beginning of the nineteenth century.24 
In 1911, a surgical technique to repair supraspinatus tendon was performed in the US and this 
was considered an important milestone in rotator cuff surgery. Following this, advances in 
open surgical techniques occurred in order to repair more complex lesions.24 During this time, 
many open fixation techniques were used, among these the transosseous repair was 
considered the gold standard.24  
Traditionally for an open rotator cuff repair, a 3- to 6-cm incision is made over the anterior-
superior aspect of the shoulder, parallel to the lateral border of the acromion, in the direction 
of Langer’s lines.24 The patient is in a beach-chair position and after examination of the deltoid 
insertion, the muscle is detached from the acromion. Subacromial decompression (also 
known as acromioplasty/bursectomy), bursal resection and debridement of adhesions from 
the tendon are then undergone.24  Resection of the bursa leads to a better visualization of the 
rotator cuff.25 After identifying the leading edge of the tendon, debridement of adhesions is 
undergone to help mobilize the tendon to the greater tuberosity.25 Following this, bone 
preparation is performed by using a burr osteoma, forming a trough as long as the exposed 
bone of the greater tuberosity.24, 25 A suture is passed through the bony tunnels and through 
the torn tendon where it is then stitched.24 The deltoid is then reattached to the acromion. 
Deltoid reattachment to the acromion is a significant component of open rotator cuff repair, 
which can have specific implications for postoperative rehabilitation.25 Despite satisfactory 
results with open rotator cuff repair, the procedure is also associated with a longer recovery 
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period.25 This has led to the introduction of arthroscopic techniques, which is considered one 
of the most significant milestones in rotator cuff surgery. 
In 1990, Levy introduced the arthroscopically-assisted rotator cuff repair known as the ‘mini-
open’ rotator cuff repair.24, 25 Mini-open repair, in its early stages, used arthroscopy to 
perform a subacromial decompression and avoid deltoid removal.25 In the mini-open repair, 
the arthroscopic portal is extended by 1 to 2 cm, and the fibres of the deltoid are split in line 
to obtain access for secure bone- to-tendon fixation.25 Due to the procedure being done 
arthroscopically, both the time requirement and exposure for the deltoid-splitting approach 
are limited, potentially minimizing any deltoid injury.25 This type of procedure paved the way 
for all-arthroscopic techniques. 
Arthroscopic rotator cuff repair is another popular treatment option among rotator cuff tears 
due to its minimally invasive technique. Arthroscopic rotator cuff repair can be performed in 
either a beach-chair or lateral decubitis position.24 After identification of the clavicle, 
acromion, and spine of the scapula, all arthroscopic portals are marked, and a 1 cm 
longitudinal incision is made.25 After traction is performed, a standard posterior and antero-
superior portals are created.24 A 5-6mm cannula is placed through the incision of the anterior 
portal into the glenohumeral joint.25 Through these portals, a variety of instruments can be 
introduced into the shoulder to assemble the cuff, implant suture anchors, and tie 
arthroscopic knots to hold the torn tendon to bone.25  
In order to repair supraspinatus lesions, the first arthroscopic repair used either a single 
anchor or a row of anchors positioned from anterior to posterior and implanted a few 
millimetres lateral to the tendon footprint.24 This technique became known as the single-row 
repair. The partial repair is a repair of the subscapularis and infraspinatus tendons, without 
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supraspinatus repair, which is enough to restore a force couple that stabilizes the humeral 
head.24 Both the single-row repair and partial repair remain of interest in the fixation of torn 
rotator cuffs. In addition, double-row repair has become popular due to the use of a 
combination of suture anchors placed medially along the anatomic neck and laterally placed 
bone tunnels to secure a larger surface of tendon to bone.25 As a result, which fixation method 
is best for rotator cuff repair is often deliberated.  
Studies have reported that bony spurs at the anterior and lateral edges of the acromion have 
led to 95% of rotator cuff attritions and tears.26 Because of this, subacromial decompression 
or acromioplasty, with or without arthroscopic repair, has also become a treatment option 
for individuals with full-thickness rotator cuff tears. Arthroscopic acromioplasty has 
increasingly been performed by surgeons due as it allows concomitant visualization of the 
glenohumeral joint, preservation of the deltoid muscle, improvement of subacromial sight 
and quick recovery time.27 The procedure aims to remove the subacromial bursa, as well as 
any osteophytes on the under surface of the acromion, which can lead to impingement and 
bursal sided rotator cuffs.28 Acromioplasty surgeries had an approximate growth of 250% 
from the mid 90’s to mid-2000’s, confirming the surgeons certainty in the efficacy of 
subacromial decompression.29 However, it is debated now whether functional outcomes are 
improved with or without acromioplasty.30, 31 
Although arthroscopic repairs appear to be the most popular technique for full-thickness 
rotator cuff tears, another surgical technique has also been reported in the literature. The 
reverse shoulder arthroplasty is becoming another promising strategy to treat irreparable 
tears in older patients with rotator cuff tears. Reverse shoulder arthroplasty began to gain 
attention in 1985.32 This procedure involves the use of a prosthesis which utilizes the deltoid 
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function and establishes improved kinetics when there is considerable rotator cuff 
dysfunctions or absence of tuberosities healing.33 The standard surgical approach for the 
reverse shoulder arthroplasty has been either the deltopectoral approach or the 
anterosuperior approach.33 The deltopectoral approach aims to save the deltoid, whereas the 
anterosuperior approach uses a more limited superior incision by the deltoid split.33 The 
deltoid is split between its anterior and middle thirds, starting at the anterolateral corner and 
extending distally up to 4cm.33 Using this technique there is exposure of the glenoid, better 
access to the tuberosity and the ability to preserve the subscapularis tendon in addition to 
reducing the risk of dislocation.33 Both approaches however, have disadvantages. The 
deltopectoral approach with regards to visualization and instrumentation of the posterior 
glenohumeral structures, can be difficult from an anterior approach making the exposure and 
reduction of the tuberosity or the implantation of the base plate a difficult procedure.33 With 
the anterosuperior approach, on the other hand, the surgeon may face difficulties in placing 
the glenoid base plate in a neutral or an inferiorly tilted position, and also in terms of the 
exposure of the humeral shaft due to the limited extensibility of the approach.33 One concern 
for the reverse shoulder arthroplasty procedure is the longevity of the repair implant.32 In 
many elderly patients, they go back to tasks or exercises they were previously doing before 
the occurrence of the tear, so the longevity of the repair implant is important to consider 
when deciding for the treatment option. 
1.6.2 Non-surgical Techniques 
Non-surgical treatments typically consist of oral medications, physiotherapy and/or injection 
therapy. Oral medications such as acetaminophen or non-steroidal inflammatory drugs are 
initially prescribed to control pain and swelling. In addition, individuals with rotator cuff tear 
receive a range of physiotherapy treatments, which focus on correcting the weakness of 
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rotator cuff and scapular muscle dysfunction, tightening of the posterior capsule and other 
soft tissues, and correcting postural abnormalities that contribute to pain and dysfunction.34  
Physiotherapy interventions commonly consist of stretching and strengthening exercises and 
can also include electrotherapy and other physical modalities such as ultrasound, moist heat 
and laser therapy. The typical duration of a physical therapy program is 6-12 weeks and aims 
to improve range of motion and strengthen the periscapular muscles.9 Treatment by physical 
therapy, however, does not always result in the healing of the torn rotator cuff.35 
Treatment by injections in recent studies often involves corticosteroids, hyaluronic acid and 
platelet-rich plasma.  
Corticosteroids have anti-inflammatory characteristics and can alter the release of noxious 
chemicals from injured tendons that lead to their analgesic effects. Corticosteroid injection is 
a popular option for rotator cuff tears, however there is a potential for adverse outcomes 
such as tendon atrophy and decreased quality of tissue available to repair.36,37 Conversely, 
hyaluronic acid has biochemical properties that prevent degradation of cartilage and promote 
its regeneration, and can therefore contribute to the healing process of a soft tissue injury 
and decrease pain. Hyaluronic acid is a high molecular weight polysaccharide which is present 
in the extracellular matrix of soft connective tissue and synovial fluid and exerts different 
physiological roles in different tissues.38 Honda, H. et al. 2017 in their study found that 
hyaluronic acid accelerates tendon to bone healing in a rotator cuff, enhanced the 
biomechanical strength and increased chondroid formation at the repaired site.38 They 
further found that hyaluronic acid accelerated the chondrogenic differentiation of 
mesenchymal cells which are significantly associated with tendon to bone healing after 
rotator cuff repair.38 More recently, injections with platelet-rich plasma have also emerged as 
18 
 
a promising intervention for cuff injuries due to its pain-relieving properties and ability to 
stimulate collagen synthesis and promote healing.  The use of biologic therapy such as the 
platelet-rich plasma for the treatment of several musculoskeletal pathologies has increased 
significantly over the last 10 years.39 The potential for biologic healing augmentation with 
association of low risk adverse events make platelet-rich plasma a very viable option for many 
musculoskeletal pathologies.39, 40 Platelet-rich plasma contains numerous growth factors and 
cytokines that have the ability to offer an alternative treatment option to assist in the healing 
of multiple musculoskeletal disorders.39 The preparation involves the autologous human 
plasma with an increased platelet concentration above that contained in normal baseline 
blood plasma.39, 41 Platelets contain numerous amounts of growth factors and mediators in 
their alpha granules, which are concentrated through the centrifugation process to release 
supraphysiologic amounts of these growth factors and cytokines to an injury site and augment 
the natural healing process.41 Platelet-rich plasma can also promote neurovascularization, 
which can increase the blood supply and nutrients needed for cells to regenerate the injured 
tissue in addition to bringing new cells and remove debris from damaged tissue.41 There is 
variability in the methods used to prepare platelet-rich plasma which can result in differences 
in blood component concentrations and biomolecular characteristics.40 Due to this, the 
varying quality of and preparations of platelet-rich plasma has made comparison among 
clinical studies challenging.40  
1.7 Current Treatment Trends 
In general, for patients with full-thickness rotator cuff tears the debate remains as to whether 
surgical or non-surgical treatment is superior for the alleviation of pain and improvement of 
shoulder function. The literature seems to suggest that majority of patients begin on non-
surgical treatment and if pain persists or improvement in function is less than optimal, surgery 
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is considered.42 However, the choice of, and response to, rotator cuff tear treatment may vary 
with age due to differences in aetiology and pathogenesis. Some studies suggest that young 
patients with traumatic tears may be best managed with surgery while many atraumatic 
rotator cuff tear which is common in older patients may be amenable to a non-surgical 
treatment.43 In addition, compared to younger patients (< 50), rotator cuff tear in older 
patients (>70) are characterised by greater retraction in the frontal plane and greater fatty 
infiltration.44  A previous study reported that rotator cuff repair was much more successful in 
younger patients compared to an older cohort.45 Based on the evidence, therefore, treatment 
options that may be effective for younger patients may not necessarily provide the same 
results for elderly patients. 
1.8 Why a systematic review is needed 
The best treatment option for alleviation of pain and restoration of shoulder function in the 
elderly is still debated, with some health practitioners advocating for conservative 
intervention and others preferring surgical management.9 Elderly patients tend to have more 
severe tears, in terms of tear size, when compared to younger patients, having less capability 
of healing and higher degrees of muscle atrophy and fatty infiltration.9 Kim, Y. et al. 2017 
concluded full-thickness tears have a higher rate of enlargement than partial thickness tears, 
indicating a higher risk of enlargement when they occur.21 Full-thickness rotator cuff tears 
tend to develop and enlarge with time, with a prevalence of 28% in ≥60 year old individuals, 
50% in those ≥70 years old and 80% in those ≥80 years.10, 13 The research supports that those 
aged older than 60 to 65 years are likely to have larger tears and patients aged 70 years or 
older can experience reduced tendon and bone quality.14 In addition, in a study by Gumina, 
S. et al. 2013, age older than 60 years was associated with a twofold higher risk of tear 
occurrence.46 Due to an aging population and an increasing prevalence of rotator cuff tears 
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with age, the total number of patients with shoulder dysfunction as a result of full-thickness 
rotator cuff tears is expected to continue rising.9  
Few studies have looked at the direct comparison of conservative treatment and surgical 
management in the older population. A systematic review aimed to identify which treatment, 
surgical or conservative, provided the best results for elderly patients with full-thickness 
rotator cuff tears.17 The reviewers concluded there could be improved outcomes with 
surgery, however, heterogeneity of the studies and risk of bias made it difficult to make a 
definitive conclusion on the best treatment approach. Of the eight studies included in the 
review, seven focused on surgical treatment and only one investigated non-surgical 
treatment (this study compared the efficacy of sodium hyaluronate against corticosteroid 
injection). As such, no conclusion on non-surgical treatments was reached. There was also no 
evidence to support one type of surgery over another. Whilst surgery appears to be 
promising, recurrent tears and stiffness are commonly reported, especially with degenerative 
tears which are frequently observed in the older population.20, 47  
Studies regarding the effectiveness of non-surgical treatment for full-thickness rotator cuff 
tears are inconclusive. Exercise therapy, for example, may improve joint stability and reduce 
translation of the glenoid humeral joint, however, there is also evidence that it may not 
restore the normal kinematics of the shoulder similar to that of an intact rotator cuff.48 In 
another study, no statistically significant difference in clinical outcomes was demonstrated 
when platelet rich plasma (PRP) was compared to no PRP therapy; however, bone-to-tendon 
healing rates were better in PRP patients who had small and moderately-sized tears.49 Given 
the lack of consensus regarding the benefits of surgical and conservative interventions and 
an ever increasing aging population with a higher incidence of full-thickness rotator cuff tears, 
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an updated systematic review is now needed. The systematic review presented in this thesis 
focuses specifically on adults aged 60 years and over and evaluates the effectiveness of 
surgical and non-surgical treatments for full-thickness rotator cuff tears. 
1.9 Review Objective 
A systematic review is needed to identify the most effective treatment for full-thickness 
rotator cuff tear in older individuals. Therefore, the objective of this review was to synthesise 
the best available evidence on the effectiveness of non-surgical and surgical treatment on the 














Chapter 2 - Methods 
This chapter outlines the methods used to undertake the systematic review including the 
eligibility criteria (types of studies, population of interest, types of intervention, comparators 
and the types of outcome measures), search strategy, and procedures used for critical 
appraisal of included studies, data extraction and data synthesis. 
This systematic review was undertaken in accordance with an a priori protocol (Appendix 1). 
The protocol pre-specified the methods used to identify published and unpublished studies, 
the critical appraisal process and synthesis of the best available evidence on the effectiveness 
of surgical and conservative management in the treatment of cull-thickness rotator cuff tears 
in those aged 60 years and over. 
2.1 Systematic Review Methodology 
A systematic review identifies, analyses and synthesises the best available evidence from 
scientific studies in order to investigate a specific clinical question. This methodology includes 
intensive and critical processes that sets it apart from literature reviews. A systematic review 
involves specific objectives or review questions, defined parameters for considering studies 
in the review such as the population of interest, intervention/comparator interventions, and 
outcomes. In addition, there is a structured method for locating published and unpublished 
studies using relevant databases (i.e. search strategy), screening scientific articles, critical 
appraisal for methodological quality, data extraction, data analysis and data synthesis.  
With new primary research being made readily available at an ever-increasing rate, clinicians 
and researchers need a way to maintain knowledge in their field of interest. High-quality up-
to-date systematic reviews are needed to help healthcare professionals and researchers keep 
up with this large and vastly growing body of evidence.50 Undertaking a systematic review of 
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effects offers knowledge to both clinicians and patients on the best available evidence 
regarding the most optimal treatment for a condition. 
2.2 Criteria for inclusion of studies in the review 
Participants 
The systematic review considered studies that included patients aged 60 years and over with 
full-thickness rotator cuff tears confirmed by MRI, ultrasound, or arthrography. Studies that 
included patients younger than 60, provided they reported the results separately for patients 
aged 60 years and over, were also included in the review. If the study reported a mean age of 
60 years and the results were not presented separately for those above 60 years of age, the 
study was excluded. Previous studies have researched and analysed patients with a mean age 
of 60 years or investigated patients younger than 60 years, leaving a gap in knowledge 
regarding the best treatment for the elderly population.51, 52 In order to ensure included 
studies were representative of an elderly population, only studies which clearly defined 
results of patients 60 years and over were included. 
The review excluded studies which included patients with concomitant shoulder conditions 
such as osteoarthritis, fractures, osteonecrosis, instability, and additional intra-articular 
pathology or acromion morphology.  
Interventions of Interest 
The systematic review considered all studies which examined the effectiveness of non-
surgical and/or surgical treatment of full-thickness rotator cuff tears. Non-surgical treatment 
included physiotherapy such as exercises, electrotherapy, and other physical modalities such 
as ultrasound, moist heat and laser therapy. Other conservative treatment included injection 
therapy including corticosteroids, hyaluronic acid and platelet-rich plasma. 
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Surgical treatment included all arthroscopic procedures, open repair, mini open repair and 
reverse shoulder arthroplasty. 
Comparators 
The comparators of interest were conservative interventions against other conservative 
interventions, conservative interventions against surgical interventions, and surgical 
interventions against other surgical interventions. Studies which compared two or more of 
surgical and conservative interventions were also considered for inclusion in the review.  
Studies which included age as a comparator were also included if at least one of the groups 
for comparison had a cohort of patients >60 years old.  
Types of Outcomes 
This review included studies that measured one or more of the following outcome measures:  
range of motion, muscle strength and rotator cuff integrity measured by magnetic resonance 
arthrography or conventional MRI. Pain measured using any of the following scales was 
considered: visual analogue scale (VAS) or shoulder-specific scales including the American 
Shoulder and Elbow Surgeons (ASES) instrument and the Constant-Murley score; shoulder 
function (as measured by shoulder-specific scales including ASES, Simple Shoulder Test, 
University of California at Los Angeles (UCLA) Shoulder Score) was also included.  Studies that 
reported patient satisfaction with treatment and health-related quality of life measured using 
any validated instrument were also considered. 
Types of Studies 
This review considered experimental studies including randomised controlled trials, pseudo-
randomised controlled trials, quasi-experimental studies, and observational studies including 
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case-control and cohort studies. This was done to ensure adequate evidence was sought to 
better inform the optimal treatment of full-thickness rotator cuff tears. 
Only studies published in English were considered for inclusion in this review. A previous 
systematic review in 2012, which also investigated surgical and non-surgical treatment 
approaches for rotator cuff tear in the elderly, included studies published until 2009.17 Due to 
this length of time and still being an area of uncertainty, this review only included studies 
published between 2010 and 2017. 
2.3 Search Strategy 
The search strategy aimed to find both published and unpublished studies. The databases 
searched for published studies included CINAHL, Scopus, MEDLINE, EMBASE, Web of Science 
and PEDro. The search for unpublished studies included the databases ProQuest Dissertations 
and Theses, Clinicaltrials.gov, Cochrane Central Register of Controlled Trials, ANZCTR and 
ICTRP. The final database search included in this thesis was performed on the 18th December 
2019. 
An initial limited search of PubMed and CINAHL was undertaken to identify keywords in titles 
and abstracts. The initial keywords consisted of commonly used terms (for the key concepts 
of the review questions) to encompass a broader search. These included “rotator cuff tear”, 
“full-thickness tear”, “elderly”, “conservative treatment” and “surgery.” An analysis of the 
text words contained in the title and abstract of relevant articles, and the index terms used 
to describe these articles informed the development of a logic grid and search strategy 




2.4 Study Selection 
Following the search, all identified citations were collated and uploaded into a bibliographic 
citation software (Endnote X8, Thomas Reuters, New York, USA) to assess eligibility for 
inclusion in the review. Titles and abstracts were screened by one reviewer (MN) against the 
inclusion criteria for the review. Studies that met the inclusion criteria were retrieved in full 
and their details imported into the Joanna Briggs Institute (JBI) System for the unified 
Management Assessment and Review of Information package (SUMARI). If there was 
insufficient information in the abstract to decide on eligibility, the full text article was also 
retrieved for further assessment. The full text of selected studies were retrieved and assessed 
in detail against the inclusion criteria. Full text studies that did not meet the inclusion criteria 
were excluded and reasons for exclusion are reported in this thesis (Appendix 3). 
2.5 Assessment of Methodological Quality 
Eligible studies were critically appraised by three independent reviewers (MN, LL, MS) using 
standardised critical appraisal instruments from JBI SUMARI.53 
The questions which made up the critical appraisal tool could be answered ‘yes’, ‘no’, 
‘unclear’ or ‘not applicable’. Answering a ‘yes’ meant the study met the necessary 
requirements for the question, a ‘no’ indicated the study did not meet the necessary 
requirements, an ‘unclear’ indicated there was insufficient information provided in the study.  
After independent appraisal, any discrepancies between the reviewers were discussed. There 
were no disagreements between reviewers that could not be resolved through discussion, 
hence, no additional reviewer was required. 
2.6 Data Extraction 
Data were extracted from papers included in the review using standardised data extraction 
tools in JBI SUMARI. The data extracted included specific details about the populations 
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including age, previous treatment that had occurred and duration of symptoms before 
current treatment. Characteristics of the injury including tear size and the tendons involved 
were also extracted. In addition, study methods, the interventions used to treat the rotator 
cuff tear and the mean follow-up duration, post-intervention rehabilitation, and outcomes of 
significance to the review question and objectives were extracted. Data extraction was 
undertaken by the primary author with verification by another reviewer to minimize potential 
bias and potential errors. Authors did not need to be contacted for any missing data regarding 
included studies. 
2.7 Data Synthesis 
Results from individual studies were pooled into a statistical meta-analysis using JBI SUMARI 
when there was sufficient data comparing different interventions. Heterogeneity was 
assessed statistically using the standard chi-squared and I-squared tests. Effect sizes were 
expressed as mean differences and their 95% confidence intervals calculated for analysis. 
Results of studies with no comparative data were synthesized narratively. Narrative analyses 
was conducted for each outcome measurement including Constant-Murley score, Simple-
Shoulder Test score, American Shoulder and Elbow Surgeons score, University of California 
Los Angeles (UCLA) score, range of motion and muscle strength. 
A 'Summary of Findings' table was created using GRADEPro GDT software. The GRADE 
approach for grading the quality of evidence was followed. The 'Summary of Findings' table 
presents the following information: absolute risks for treatment and control, estimates of 
relative risk, and a ranking of the quality of the evidence based on study limitations including 




Chapter 3: Results 
This chapter presents the results of the systematic review. These include the search results 
and characteristics of the included studies, assessment of the methodological quality of 
included studies and the synthesised evidence on the effectiveness of treatment for various 
outcomes. 
Figure 2 below outlines the study selection process. The search for published and unpublished 
literature returned 11,842 citations. Of these, 2,323 were duplicates, and a further 8,877 were 
excluded based on title and abstract screening. A total of 642 were retrieved for full text 
examination, and of those 620 were excluded for the following reasons: wrong age group, 
wrong study type, co-morbidities and tear size (Appendix 3).  A total of 22 articles were 













Figure 2: PRISMA flow diagram outlining study selection process56 
 
3.1 Methodological Quality 
Critical appraisal was conducted for the 22 included studies, which are summarised in Tables 
1 and 2. Four were randomised controlled trials, 14 were single group cohort studies, and four 
were comparable cohort studies.  
Critical appraisal of randomised controlled trials 
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The overall quality of the randomised controlled trials was poor. The randomisation process 
(Q1) was only described in one study.57 None of the trials provided information to determine 
if concealed allocation (Q2) occurred. All trials had comparable treatment groups at baseline 
(Q3). There was blinding of participants in three trials and uncertain in one57 (Q4); blinding of 
those who administered the treatment was not possible in any of the trials (Q5). Information 
on outcome assessor blinding was unclear in all studies (Q6). Treatment groups were treated 
identically (except for the intervention of interest) in all trials (Q7). Three of the four trials had 
complete follow-up (Q8)57-59 and analysed participants in the groups to which they were 
randomised (Q9). All trials measured outcomes reliably (Q11), and in the same way for 
treatment groups (Q10). The statistical analysis in all trials was also appropriate (Q12). The 
trial design was appropriate (Q13) in only two57, 58 of the four trials. 
Table 1: Appraisal of Randomised Controlled Trials 







J, Roche O, et 
al. 2011.58 





P, Essig J, 
Joudet T, et 
al. 2013.60 
U U Y N N U Y N N Y Y Y N 
Gialanella B, 
et al. 2018.57 
Y U Y U N U Y Y Y Y Y Y N 
Jacquot A, 
Dezaly C, 
U U Y N N U Y Y Y Y Y Y Y 
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Citation Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 
Goetzmann 




% 0 0 100 0 0 0 100 67 33 100 100 100 67 
Y=yes; N=no; U=unsure; Each yes accrues 1 point 
Critical appraisal of cohort studies 
The overall quality of the cohort studies included was moderate. Fourteen of the 18 cohort 
studies had a single cohort; hence criteria (Q1: whether groups were similar and recruited 
from the same population) and (Q2: whether the exposures were measured similarly to assign 
people to both exposed and unexposed groups) were not applicable. The remaining four 
cohort studies had two groups; all met criteria 1 and 2.61, 62,63, 64 All 18 studies measured the 
exposure in a valid and reliable way (Q3). Quality appraisal relating to the identification of 
confounding factors and whether strategies were applied to deal with cofounding factors (Q4, 
Q5) varied across studies. Nine studies answered yes to both Q4 and Q561, 62, 65-71, six studies 
answered no to both Q4 and Q513, 44, 63, 72, 73, one study did not report information related to 
these criteria64 and two studies answered yes to Q4 but did not provide sufficient information 
for assessment of Q574, 75. The criterion related to whether participants were free of the 
outcome at the start of the study (Q6) was not applicable in the included studies. All studies 
had outcomes measured in a valid and reliable way (Q7). All studies had sufficient follow-up 
time (Q8). Majority of studies had complete follow-up or if not, reasons for drop out were 
discussed (Q9); only four studies did not discuss reasons to loss of follow-up70, 73-75 and one 
study did not provide sufficient information to assess this criterion.44 Nine studies did not 
apply strategies to address incomplete follow-up (Q10)62, 65-70, 73, 74 and two studies44, 75 did 
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not provide sufficient information to appraise this criterion. All studies applied appropriate 
statistical analysis (Q11). 
Table 2: Appraisal of Cohort Studies 






N/A N/A Y Y Y N/A Y Y Y N Y 
Cho NS, Lee 
BG, Rhee YG. 
2011.66 
N/A N/A Y Y Y N/A Y Y Y N Y 
Cho NS, Yi JW, 
Lee BG, Rhee 
YG. 2010.61 
Y Y Y Y Y N/A Y Y Y N/A Y 
Choi S, Kim 









Gupta R, Levy 
O, Narvani 
AA. 2017.72 






Jost B, et al. 
2013.68 
N/A N/A Y Y Y N/A Y Y Y N Y 
Fehringer EV, 
Sun J, Cotton 
J, Carlson MJ, 
Y Y Y Y Y N/A Y Y Y N Y 
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Deranlot J, et 
al. 2013.69 
N/A N/A Y Y Y N/A Y Y Y N Y 
Gwark, JY., 
Sung, CM., 
Na, JB., Park, 
H.B. 201875 




N/A N/A Y U U N/A Y Y Y N/A Y 
Jung HJ, Sim 










Dib C, Giakas 
G, et al. 
2015.44 
N/A N/A Y N N N/A Y Y U U Y 
Osti L, Papalia 
R, Del Buono 
A, Denaro V, 
Maffulli N. 
2010.63 
N/A N/A Y N N N/A Y Y Y N/A Y 
Park JG, Cho 





N/A N/A Y N N N/A Y Y Y N/A Y 
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C, Otto D, 
Lalani A, et al. 
2015.71 













Y Y Y N N N/A Y Y Y Y Y 
% 12 18 100 59 53 0 94 94 71 0 94 
Y=yes; N=no; U=unsure; NA=not applicable; Each yes accrues 1 point 
3.2 Characteristics of included studies 
This section describes the population characteristics, the intervention used (e.g. surgical 
approach) and the rehabilitation interventions received following the surgery. 
3.2.1 Study population  
The included studies contributed to a total of 1,407 patients. Sixteen studies included patients 
with a mean age ranging between 60 and 88 years of age. Five studies included patients above 
and below the age of 60 years.61, 66, 67, 75, 76 These studies were still included as the results for 
patients aged 60 and above were discussed separately to those below the age of 60. The 
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duration of rotator cuff tear symptoms (prior to receiving the intervention of interest, i.e. 
surgery or injections or physiotherapy) for all studies was at least six months. Ten studies 
mentioned the shoulder involved and of these, 517 were the dominant shoulder affected; 
225 shoulders were right shoulder and 91 were left shoulders. Nine studies described the tear 
size; there were 52 small tears (<1cm), 229 medium tears (1-3cm), 169 large tears (3-5cm) 
and 108 massive tears (>5cm). One study reported there were 15 small to medium tears.13  
One study described the tears as distal (60 shoulders), intermediate (21 shoulders) and 
retracted (7 shoulders).65 Another study described their tears as small (<10mm in both 
retraction and base tear size), moderate (11-30mm in either retraction or base tear size), or 
large/massive (>30mm in either retraction or base tear size).71  
3.2.2 Interventions and comparators 
All included studies, except for one, investigated the effectiveness of a surgical intervention 
for full-thickness rotator cuff tear. Ten of these studies reported the use of conservative 
strategies or minimally invasive procedures prior to participants receiving surgical 
interventions. The conservative procedures included physiotherapy13, 44, 59, 68, 70, 74, 
rehabilitation exercises63, 73, non-steroidal inflammatory drugs13, 44, 63, 73, 74, activity 
modification13, 73 and corticosteroid injection13, 44, 63, 65, 74.   
Surgical interventions were grouped into arthroscopic repair with arthroscopic palliative 
procedures, mini-open repair and open repair. Arthroscopic repair is a surgical procedure 
intended to repair the torn rotator cuff tendon, and include approaches such as single- and 
double-row repair, and suture-bridge technique. Arthroscopic palliative procedures, which 
are intended to minimise the damage to the tendon but not fix the tear, included 
debridement, acromioplasty (decompression) and biceps tenotomy or tenodesis. 
Arthroscopic repair procedures are typically accompanied by arthroscopic palliative 
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procedures. An open repair is a surgical procedure that involves an open incision to repair 
the torn rotator cuff tendon. A mini-open repair involves subacromial decompression, 
followed by a deltoid splitting approach for the repair. Ten included studies investigated 
arthroscopic rotator cuff repair with arthroscopic palliative procedures.44, 61, 63-67, 69, 70, 74 One 
study investigated arthroscopic rotator cuff repair with palliative procedures plus extra-
cellular augmentation.72 This involves patch augmentation of the extracellular matrix 
(xenograft, allograft, and synthetic).72 Three studies investigated arthroscopic rotator cuff 
repair with palliative procedures compared to palliative procedures alone.58-60 Two studies 
investigated both arthroscopic and open rotator cuff repair13, 68, one study investigated open 
repair technique73, and two studies investigated mini-open rotator cuff repair62, 71.  
Only one study investigated a conservative intervention for full-thickness rotator cuff tear; 
this study specifically evaluated the effectiveness of supervised arm cycloergometer. The 
cycloergometer is a mechanical cycling device currently being used in multiple fields of 
medicine and in the management of some chronic joint diseases to maintain muscle 
strength.57 Patients in the intervention group, in addition to standard rehabilitation exercise 
program (10 sessions of 30-minute exercises), received 15 minutes of training with an arm 
cycloergometer and were encouraged to use the cycloergometer at home for 20 minutes 
twice per day. Control patients received the standard rehabilitation exercises and were 
advised to continue doing the exercises at home. 
3.2.3 Timing of surgery and length of follow-up 
The timing of surgery was reported in eight papers only, and varied across studies.13, 44, 61, 63, 
65, 68, 73, 74 In some studies, surgery was initiated after a minimum of six months of symptoms 
whereas others waited for as long as 13 months before surgery was administered. The 
duration of follow-up post-surgery also varied and ranged between six months and 10 years. 
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All patients underwent rehabilitation post-surgery (shown in Table 3). Post-surgical 
rehabilitation commenced with the use of an arm sling from first day of operation to six 
weeks, and passive exercises. Active exercises were initiated from 4-6 weeks and return to 
sports and daily activities occurred at six months. 
Table 3: Rehabilitation procedure post-intervention 
Author Post-intervention 
Charousset, C. (2010) After surgery/first day: Arm sling and physiotherapy 
3 months: Start strengthening exercises and light sporting 
activities 
6 months: Full return to sports and heavy labour 
Cho, N.S. (2010) Day of operation: Passive exercises 
Week 6: Active assisted exercises started and muscle 
strengthening exercises introduced 
6 months: Return to recreational activities and manual labour 
Cho, N.S. (2011) Day of operation: Passive exercises performed 
6 weeks: Active assisted exercises and muscle strengthening 
exercises introduced 
6 months: Return to recreational activities and manual labour 
Choi, S. (2014) Day after operation: Pendulum exercises begun 
3 days: Patients with medium or large tears begin rehab 
1 week: Patients with massive tears begin rehab 
4-6 weeks: Abduction brace worn 
6 weeks: Active exercises and active motion of shoulder slightly 
increased 
Consigliere, P. (2017) Day of operation: Shoulder abduction wedge for 6 weeks; 
Physiotherapy as per large or massive tear organized before 
discharge 
Dezaly, C. (2011) Early self-rehabilitation with partial immobilization in a simple 
sling for 4 weeks 
Djahangiri, A. (2013) Day of operation: Abduction brace for 6 weeks  
Day 1: Passive range of motion exercises initiated under patient-
controlled interscalene analgesia 
6 weeks: Active range of motion with the elbow fully flexed was 
allowed 
12 weeks: Elbow extended 
3 months: Strengthening exercises allowed 
Gialanella, B. (2018) Rehabilitation program: 10 exercise sessions lasting 30 min, 
spread over a 2 week period (5 sessions/week) 




6 weeks: Gradual active assistive range of motion exercises 
allowed 
6-12 Weeks: Shoulder movement allowed 
12 weeks: Internal rotation exercises allowed 
12 months: Full range of labour or sports activity allowed 
Fehringer, E.V. (2010) Day of surgery: Passive supine forward elevation to 140 degrees 
and external rotation with the elbow at the side to 40 degrees 
6 weeks: Active-assisted and active elevation begun; external 
rotation was limited to 20 degrees in those with subscapularis 
repairs; Progressive active use allowed with one-tendon tears 
12 weeks: Full activity progression allowed 
Flurin, P.H. (2013) Elbow brace immobilization for 6 weeks and early self-
rehabilitation 
Flurin, P.H. (2013) Standardized post-operative protocol implemented with early 
self-rehabilitation and splint immobilization for 8-10 days after 
pain had disappeared in patients who had received 
decompression or for 6 weeks in patients who underwent rotator 
cuff repair 
Jacquot, A. (2014) Day of operation: Partial immobilisation was achieved by 
wearing a simple sling for 4 weeks 
Day 1: A passive self-rehabilitation programme taught to all 
patients and started immediately, with simple oral analgesics 
4 weeks: Physiotherapy sessions prescribed if needed 
Jung, H.J. (2017) Day of operation: A shoulder abduction brace applied for 7-8 
weeks 
Day 1: Patients started passive forward elevation 
Day 3: Stretching exercises including pendulum exercises and 
passive external rotation started 
4 weeks: Pulley exercises to gain full forward elevation 
8 weeks: Strengthening of the rotator cuff and periscapular 
muscle using TheraBand and wall push ups were started after 
removal of the shoulder abduction brace 
3 months: Posterior capsular stretching exercises and internal 
rotation stretching initiated after 3 months of strengthening 
exercises 
Moraiti, C. (2015) Day 1: Physiotherapy started immediately with daily pendular 
and passive range of motion exercises 
4 weeks: Active assisted range of motion 
6 weeks: Active range of motion with terminal stretching and 
rotator cuff strengthening exercises 
Osti, L. (2010) Post-intervention not described 
Park, J.G. (2016) Day of operation: Passive exercises including pendulum 
exercises, passive forward flexion and external rotation exercises 
performed 
6 weeks: Active assisted exercises started and muscle 




Robinson, P.M. (2013) Rehabilitation began 10-14 days post-op. During this phase, 
passive movements and closed kinetic chain exercises were 
performed 
4 weeks: Polyslings removed and active assisted exercises started 
6 weeks: Progression to active exercises 
8 weeks: Full active movements throughout all ranges with 
rotator cuff strengthening and proprioceptive exercises, specific 
functional activities also introduced 
Saraswat, M.K. (2015) Patients placed in a Velpeau sling for 6 weeks and were referred 
to physical therapy, commencing 2 weeks after surgery, using a 
standardized protocol.  
1-6 weeks: self-assisted range of motion and pendular exercises 
of the shoulder were permitted. Active range of motion exercises 
of the elbow, wrist and hand were also performed.  
6-10 weeks: Active shoulder range of motion and self-assisted 
stretching toward end range were added. Scapular stabilization 
exercises were progressed.  
10-26 weeks: Progressive strengthening exercises were 
commenced, starting with isometric exercises and progressing to 
isotonic exercises in both closed and open kinetic chain positions. 
Range of motion exercises were continued with therapist-
assisted joint mobilization and stretching was added to the 
program to maximise the return of range of motion. 
Veado, M.A. (2010) During the immediate postoperative period, the patients’ 
affected arm was kept in a Velpeau sling. Self-administered 
passive exercises for the shoulder and elbow were started 24 
hours after the surgery and the stitches removed 7 days after 
surgery 




Patients placed in mild abduction sling for 6 weeks; Gentle 
pendular exercises started immediately for small tears 
3 weeks: For medium tears gentle pendular exercises began and 
passive exercises started for small and medium tears 
6 weeks: For large and massive tears gentle pendular exercises 
and passive exercises started; Active movement and 
strengthening exercises performed from 6 weeks onward 
Hamie, M. (2017) 1-6 weeks: Shoulder sling with passive and limited active range 
of motion allowed 
6 weeks: Sling removed, and patients allowed to commence 
unrestricted active range of motion and light resistance exercises 
12 weeks: Resistance and weight exercises  




3.3 Findings of the review 
Results of the 22 studies were grouped according to outcomes including Constant score, 
Simple Shoulder Test score, ASES score, University of California-Los Angeles Shoulder score, 
range of motion and muscle strength. Where there were sufficient data comparing different 
interventions, a meta-analysis was performed. Results from studies with no comparative data 
were synthesized narratively. 
3.3.1 Effect on Constant-Murley Score 
The Constant-Murley scoring tool was the most commonly used outcome instrument in the 
included studies. This scoring tool is a 100-point scale that assesses pain (15 points), activities 
of daily living (20 points), range of motion (40 points) and strength (25 points).77 The higher 
the score, the higher the quality of the shoulder function. 
Three randomised controlled trials compared arthroscopic repair plus arthroscopic palliative 
procedures with arthroscopic palliative procedures only 58-60 and presented Constant score 
data as mean change from baseline to final follow-up. Two studies had a follow-up of one 
year and the other study had a four-year follow-up. The results of these trials involving a total 
of 373 participants were pooled in a meta-analysis (Figure 3) A statistically significant benefit 
favouring arthroscopic repair over arthroscopic palliative procedures alone was 
demonstrated (WMD 6.54, 95% CI 4.62 – 8.47); results of Chi2 and I2 analysis showed no 
statistical heterogeneity. However, arthroscopic repair did not provide clinically important 
benefits over arthroscopic palliative procedures alone (the minimal clinically important 
difference for Constant score is 10.4 points78). The standard deviations used for one study 
were based on a generalised estimation by the authors of the systematic review, due to the 




Figure 3: Meta-analysis of Constant scores (Dezaly 2011; Jacquot 2014; Flurin 2013) 
Twelve studies evaluating surgical interventions that assessed Constant score did not provide 
comparative data and therefore results were synthesised narratively and summarised in Table 
4. Improvements in Constant-Murley scores were reported in all twelve studies, regardless of 
the surgical intervention received by patients. Two studies reported results at six months 
follow-up.64, 72 One study reported a final follow up at four years,  one study had a follow up 
period of just over three years and one study followed up for close to five years.59, 65, 68 All 
other studies reported a follow-up score at one year. 
Table 4: Mean Pre-operative and Post-operative Constant-Murley Scores  
 Intervention Pre-op 




Arthroscopic repair with arthroscopic palliative procedures 
Charousset, 
C. et al. 2010 




tenotomy of the 
long head of the 
biceps tendon, 
bursectomy and 
resection of the 
coracoaromial 
ligament 






 Intervention Pre-op 





P.M. et al. 
2013 











22.6±14 58.6±19.9 1 year <0.001 
Hamie, M. et 
al. 2017 
n = 25 
Single or Double-






34.80±7.89 80.44±4.21 6 months <0.0001 
Flurin, P.H. 
et al. 2013b 
n = 145 
Single or double-




cases) also had 
tenotomy or 
tenodesis of the 
long head of the 
biceps  
44.4±12 76±31.5 1 year <0.05 








33±16 NR 1 year <0.01 
Moraiti, C. et 
al. 2015 











48.8 74.6 1 year <0.05 
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 Intervention Pre-op 








long head of the 
biceps tendon 
(n=30)/ 
Tenodesis of long 
















38.3 63.4±17.0 26 months NR 
Arthroscopic repair with arthroscopic palliative procedures and Augmentation 
Consigliere, 
P. et al. 2017 









(n=5) and long 
head biceps 
tenotomy (n=3) 
53±4 75±11 6 months <0.05 
Mini-open repair  
Fehringer, 
E.V. et al. 
2010 






NR (healed) 85 (range 66-98) 
(median score) 
(healed) 
1 year NR 
NR (not 
healed) 
58 (range 38-87) 
(median score) 
(not healed) 
1 year NR 
Arthroscopic repair with arthroscopic palliative procedures or Open Repair 
Djahangiri, 











 Intervention Pre-op 












(2nd phase of the 
study) 
Park, J.G. et 
al. 2016 











63.6 (re-tear) 1 year <0.001 
49.3 (healed 
group) 
71.9 (healed) 1 year 0.008 
Open Repair  
Jung, H.J. et 
al. 2017 
n = 64 
Open rotator cuff 
repair with open 
acromioplasty 
44±18 76±7 1 year <0.001 
NR – not reported 
*- Single or double technique not specified 
n= number of patients who had the main intervention and the arthroscopic palliative procedure in that cohort of patients 
 
Seven studies investigated arthroscopic repair with arthroscopic palliative procedures and 
demonstrated significant improvements in Constant score. Two studies investigated the 
single-row approach,65, 70 four examined either a single row or a double row approach,44, 64, 69, 
75, 76 and one assessed single row, double row or suture bridge technique for arthroscopic 
repair.72 Various arthroscopic palliative procedures were used including subacromial 
decompression (also known as acromioplasty)44, 64, 68, 69, 73, tenotomy of the biceps tendon44, 
65, 68-70, 72, 75, 76, debridement of the biceps tendon70, bursectomy and resection of the 
coracoacromial ligament44, 65, biceps tenodesis44, 62, 64, 68-70, 75, 76, and resection of the 
acromioclavicular joint.44, 72 Pre-operative mean Constant scores across studies ranged from 
22.6 to 53, which increased to scores ranging from 58.6 to 80.44 following the intervention. 
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One study found increasing age (i.e. > 70 years) increased the occurrence of sustaining a re-
tear 1.12 times higher (95% CI 1.02 to 1.23) than the risk of re-tear in patients aged one year 
younger after arthroscopic rotator cuff repair,70 whereas another study demonstrated that 
patient age did not influence the clinical result (p=0.24).69 One study compared patients 
younger than 60 years and older than 60 years.64 The mean Constant score in <60 years 
increased from 39.67 (± 6.71) preoperatively to 85.57 (± 9.328) at the final follow-up (p < 
.0001), and for those >60 years, score improved from 34.80 (± 7.89) preoperatively to 80.44 
(± 4.21) at the final follow-up (p < .0001); no significant differences in improvements were 
found between groups (p=0.25).64 These results suggest that arthroscopic repair can yield 
comparable outcomes in patients older than and younger than 60 years.64 Another study also 
compared different age groups, i.e. patients who were less than 50 years (group 1) and those 
older than 70 years (group 2).44 The Constant score significantly improved in both groups. 
However, partial re-tear occurred in two patients in group 1 and five patients in group 2. 
Complete re-tear was observed in two patients in group 2 and none for group 1.  
One study investigated the addition of extracellular matrix augmentation with arthroscopic 
repair (plus acromioclavicular joint excision in 5 patients; plus long head biceps tenotomy in 
3 patients; concomitant subscapularis repair in 2 patients) in 10 patients with large or massive 
tears.72 The mean Constant score improved from 53 (SD=4) preoperatively to 65 (SD=12) at 
three-month follow-up. At six-month follow-up there was still a significant improvement, 75 
(SD= 11) (p<0.005).72 Two patients had a follow-up of 12 months. One improved from a 
preoperative score of 50 to 59, the other patient also had an improvement of 51 to 80.72 
One study assessed whether rotator cuff heals in older patients who received mini-open 
rotator cuff repair with biceps tenodesis and whether their function was comparable to older 
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patients with untreated tears and older people with intact rotator cuff.62 No difference in 
Constant score was found between patients with healed repairs and older people with intact 
rotator cuff. Shoulders with healed repairs had higher Constant score than those with 
unhealed repairs (p<0.0001). In addition, shoulders with healed repairs demonstrated higher 
Constant score than those with untreated tears (p<0.0001).62  
Two studies reported combined post-operative results for patients who were treated with 
arthroscopic repair and those who received open repair.13, 68  Both studies demonstrated 
significant improvement in Constant score post-intervention. One study also compared 
Constant scores between patients who had a re-tear and those with healed tears following 
repair.13 Constant scores improved significantly in both cohorts, with no significant 
differences between groups at the final follow-up (mean follow-up was 36.3 months; range 
of 18 to 114 months).13  
One study investigated the outcomes of open repair with acromioplasty in 64 patients and 
found significant improvements in Constant score post-operatively. Follow-up was performed 
in 46 patients one year after the surgery; of these, 12 patients had re-tears (11 with massive 
tears and 1 with a large tear). Constant scores showed significant improvements not only in 
the intact group but also in the re-tear group, with no significant differences between 
groups.73   
One study evaluated the effectiveness of a conservative intervention, i.e. arm 
cycloergometer. The cycloergometer allowed for passive and active exercises of shoulder in 
forward elevation, extension, abduction and internal rotation.57 These exercises lubricate 
articular surfaces, nourish the joint, elasticize the connective tissue band and reduce muscular 
tension.57 Furthermore, the increased oxygenation of muscles can lead to a reduction in acute 
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pain.57 Improvements in Constant score in the arm cycloergometer group were significantly 
better than the control group (38.16±18.0 vs. 25.16±11.56).57 
3.3.2 Effect on Simple Shoulder Test (SST) Score 
The SST is a self-reported questionnaire that measures the functional disability of the 
shoulder. The test consists of 12 items with dichotomous response options of “1 = yes” or “0 
= no”; scores range from 0 (worst) to 12 (best). The questions are about function, related to 
pain (2 items), function/strength (7 items) and range of motion (3 items).79 Only four studies 
reported on SST scores; all evaluated a surgical intervention. Table 5 below outlines the 
significance between pre-op and post-op SST scores. 
Table 5: SST Scores from Cohort Studies 
 Intervention Pre-op 




Arthroscopic repair with arthroscopic palliative procedure 
Charousset, 
C. et al. 2010 




tenotomy of the 
long head of the 
biceps tendon, 
bursectomy and 
resection of the 
coracoaromial 
ligament 





et al. 2013b 
n = 145 
Single or double-




cases) also had 
tenotomy or 
tenodesis of the 
long head of the 
biceps 
3.52±2.4 10 1 year <0.05 
Mini-open repair  
Mini-open 
rotator cuff 







 Intervention Pre-op 





E.V. et al. 
2010 
n = 39 
repair with 
Biceps tenodesis 










NR – not reported 
 
Four studies used SST as an outcome measure; of these, only one study (randomised trial) 
provided comparative data60. This randomised trial compared the outcomes of patients who 
received arthroscopic repair plus decompression to those who were treated with 
decompression only60. One year following treatment, patients in the repair group 
demonstrated significantly better improvement in SST score than the decompression group 
(p=0.02). The trial also compared outcomes by age, 70-74 year group and a 75 or older group; 
the superiority of repair over decompression remained evident.  
The three cohort studies that used SST as an outcome measure also showed significant 
improvement or a trend towards improvement between preoperative and postoperative SST 
scores following either arthroscopic repair with arthroscopic palliative procedures65, 69 or 
mini open repair62.  In one study, which investigated single-row rotator cuff repair with 
tenotomy of the long head of the biceps tendon, bursectomy and resection of the 
coracoaromial ligament, repair integrity was classified into stage 1 (healed), stage 2 (partially 
healed) and stage 3 (re-tear).65 When SST scores were compared, patients with stage 3 
classification showed significantly inferior outcome compared to patients with stage 1 and 
stage 2 classification (p<0.01); patients with stage 2 healing did not show any functional 
inferiority compared to those with stage 1 healing.65  Of the 88 patients, 27 patients had stage 
1 repair, 20 had stage 2 repair and 34 had stage 3 repair.65 Another study used either single 
or double-row rotator cuff repair with patients and acromioplasty, with 95% of cases also 
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having tenotomy or tenodesis of the long head of the biceps tendon.69 They examined the 
influence of age on outcomes after the intervention; statistical analysis of the SST score 
showed significant improvement post-intervention (p<0.05) and that age did not influence 
the clinical result.69 One other study compared outcomes for people with healed rotator cuffs 
following mini-open repair and those with untreated cuff tear.62  Postoperatively, the median 
SST score for the healed group was 12 (7,12) and patients with untreated cuff tear had an SST 
score of 9.5 (0,12), which was significantly lower than the SST score of the healed group.62 
3.3.3 Effect on American Shoulder and Elbow Surgeons (ASES) Score 
The ASES score contains practitioner-rated and patient-rated sections, and only the pain 
visual analogues scale and 10 functional questions are typically used to report ASES score.80 
The total score is weighted, 50% for pain and 50% for function. The maximum score for ASES 
is 100, with higher scores indicating better outcomes. Table 6 below outlines the pre-
operative and post-operative ASES scores for individual studies. 
Table 6: Mean ASES Score from cohort studies 





Arthroscopic repair with arthroscopic palliative procedure 
Flurin, P.H. 
et al. 2013b 
n = 145 
Single or double-




cases) also had 
tenotomy or 
tenodesis of the 
long head of the 
biceps 
35.44±14.6 90 1 year <0.05 
Hamie, M. et 
al. 2017 
n = 25 
Single or Double-




29.89±6.47 81.53±4.21 6 months <0.0001 
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Open repair  
Jung, H.J. et 
al. 2017 
n = 64 
Open rotator 





84±8 1 year <0.001 
47±19 
(re-tear) 
78±11 1 year <0.001 
Mini-open repair  
Saraswat, 
M.K. et al. 
2015 























*-Single or double-row arthroscopic repair not specified for which patients 
Five studies utilised ASES score to measure outcomes; of these, one trial provided 
comparative data.60 This trial compared outcomes between older patients who received 
arthroscopic repair plus decompression to those who were managed with decompression 
only.60 A significantly better improvement in ASES score was observed in the repair group 
compared to the decompression group (p=0.010). The superiority of arthroscopic repair over 
decompression also remained apparent when a subgroup analysis by age (70-74 years versus 
75 and older) was performed.  
All other studies that used ASES score demonstrated a favourable outcome following 
arthroscopic repair with arthroscopic palliative procedure64, 69, open repair 73 or mini-open 
repair 71. In addition to investigating the effect of single- and double-row repair, one study 
explored the effect of age on shoulder outcomes, and found that not only re-rupture was 
more common in older patients (aged 76 and above), but also had worse ASES score (those 
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aged 74 and above) compared to younger patients.69 Another study compared outcomes 
between patients aged 60-69 and those who were 70 and older.71 Both cohorts showed 
positive improvement at one year follow-up. At the 10 year follow-up, similar results were 
found, with mean ASES score improving from 59.6±21.1 to 86.8±27.6 for patients 60-69 years 
of age, and for 70 and older the mean ASES score increased from 86.1±16.2 to 96.2±4.4.71 A 
study investigating treatment using open rotator cuff repair with acromioplasty, found 
significant improvement with ASES scores.73 Preoperative score went from 42±16 to 84±8 
postoperatively.73 45 out of 64 patients presented with functional scores >80.73 Those who 
sustained a re-tear also experienced significant improvement, with preoperative score of 
47±19 improving to 78±11 (p<0.001).73 The study investigating mini-open technique 
demonstrated improved ASES score following treatment, which was maintained even at 10 
years.71 
3.3.4 Effect on University of California Los Angeles UCLA Score 
The UCLA scoring tool was initially used in the assessment of the outcome of shoulder 
arthroplasty, since then the UCLA has been used for a variety of scoring conditions.80 The 
UCLA score is a combination of physical examination findings (active forward flexion and 
muscle strength) and patient-reported measures (pain, satisfaction and function). The 
maximum score is 35 points; higher score indicates better function. Table 7 below outlines 
the pre-operative and post-operative UCLA scores found in individual studies. 
Table 7: UCLA Score 





Arthroscopic repair with arthroscopic palliative procedure 
Osti, L. et al. 
2010 








2 years <0.001 
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Hamie, M. et 
al. 2017 




10.52±2.00 30.48±2.04 6 months <0.0001 
Arthroscopic palliative procedure 
Veado, M.A. 
et al. 2010 





15 31 2 years NR 
Arthroscopic repair with arthroscopic palliative procedures or Open Repair 
Park, J.G. et 
al. 2016 
















31.1±2.3 1 year 0.008 
 
All studies demonstrated significant improvements in UCLA score regardless of the surgical 
procedure received. The shortest follow-up was six months and the longest follow-up was 
two years.  
Two studies investigated arthroscopic repair with arthroscopic palliative procedure. One 
study investigated repair by single-row rotator cuff repair and biceps tenotomy; based on 
median score, the study found a significant improvement in UCLA score (p<0.001).63 The other 
study used the double-row rotator cuff repair technique and found a significant improvement 
within six months follow up (p<0.0001). Arthroscopic palliative procedure alone was used for 
one study, with the intervention being arthroscopic debridement with biceps tenotomy.74 
Improvement was observed with a preoperative score of 15 to a postoperative score of 31.74 
Of the 22 patients, 18 were over the age of 60 years and had just as much improvement as 
those below 60 years of age.74 One study investigated the outcomes of rotator cuff repair 
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either through arthroscopic techniques or open procedure and compared scores between the 
re-tear group and the healed group. Nine patients had re-tears and a pre-operative mean 
UCLA score of 14.4±4.6 and postoperative score of 28.3±4.3.13 Sixteen patients had healed 
rotator cuffs from either arthroscopic or open repair; pre-operative mean UCLA score was 
15.8±3.8 and postoperative score was 31.1±2.3.13 Significant improvements were found for 
both re-tear and healed groups, with no significant difference (p=0.388) between groups.13  
3.3.5 Effect on Range of Motion 
Included studies assessed flexion, abduction, external rotation and internal rotation. Range 
of motion was evaluated in nine studies; interventions included surgical approaches such as 
arthroscopic repair with arthroscopic palliative procedure, arthroscopic palliative 
procedure alone, open repair and mini-open repair, and a conservative treatment, i.e. arm 
cycloergometer. 
Range of motion outcomes for studies investigating surgical approaches are shown in Table 
8.  
Table 8: Range of Motion 




  Pre-op Post-
op 
Pre-op Post-op Pre-op Post-op Pre-op Post-
op 


















M. et al. 
2017 






























C. et al. 
2015 
































6.4±2.6 9±1.6** 8±2.3 9±1.7
** 
Osti, L. et 
al. 2010 








NR NR 42(7) 53(6)** 26(3) 36(6)*
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n = 22 
Arthroscopic 
debridement
/ with biceps 
tenotomy 
(n=12) 
 164⁰    47⁰   
























NR NR 20±13 36±4** NR NR 













































Arthroscopic repair with arthroscopic palliative procedures or Open Repair 
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*= p<0.05 **=p<0.001; T= thigh S= sacrum 
Four studies investigated arthroscopic repair with arthroscopic palliative procedure.  One 
study investigated single-row or double-row or suture bridge technique with biceps tenotomy 
or tenodesis.75 They found range of motion increase for flexion, abduction and external 
rotation.75  One study investigated single or double row intervention with subacromial 
decompression and biceps tenodesis.64 Range of motion was assessed including flexion, 
abduction, internal rotation and external rotation and found positive improvement in all four 
postoperatively. Flexion and abduction measurements are reported in Table 8. External 
rotation improved from maximum reach of hand behind hand, elbow back to hand on top of 
head, elbow back (p<0.0001).64 Internal rotation also had improvement from hand reaching 
buttock to T12 at final follow-up (p<0.0001).64 Another study evaluated single or double-row 
repair with palliative procedures such as acromioplasty, resection of the acromioclavicular 
joint, resection of the coracoacromial ligament, tenotomy of the long head of biceps or 
tenodesis of the long head of biceps.44 The study found significant improvement with flexion, 
extension, external rotation and internal rotation (p<0.001).44 A study which investigated 
single-row arthroscopic repair with biceps tenotomy as the intervention evaluated flexion, 
internal rotation and external rotation and found significant improvement (p<0.001) in all 
motions.63 
Two studies evaluated flexion and external rotation only. One study investigated open repair 
with open acromioplasty and the study found significant improvement between preoperative 
and postoperative range of motion for flexion and external rotation (p<0.001).73 Participants 
were followed up at one year to compare outcomes between those patients who had a re-
tear and those with intact rotator cuff. The study reported no significant difference in range 
of motion (both flexion and external rotation) between groups.73 The other study investigated 
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mini-open repair with arthroscopic palliative procedure.71 Range of motion evaluations were 
made at baseline, one year and ten years. At one year follow-up, scores for forward flexion 
(standing) had increased to 145.2±14.8 and forward flexion (supine) to 156.6±14.8, both of 
which were found to be significant (p<0.001 and p<0.002 respectively).71 At the 10-year 
follow-up, forward flexion (standing) increased to 146.2±27.7, however, this was not 
significant (p=0.773).71 Forward flexion (supine) decreased to 152.8±28.9 (p=0.305).71 Scores 
for external rotation (0⁰abduction) at one year decreased to 49.7±13.4, but increased to 
54.8±17.5 at the 10-year follow-up (p<0.01).71 External rotation (90⁰ abduction) showed 
improvement at one year, 69.9±14.5, which was not found to be significant (p=0.023). At the 
10-year follow-up, however, a significant difference was found, 81.7±16.4 (p<0.001).71 
Two studies which investigated arthroscopic repair with arthroscopic palliative procedure or 
open repair evaluated range of motion.13, 68 One study evaluated range of motion after 
intervention by open repair with biceps tenodesis and single-row arthroscopic technique with 
biceps tenotomy and acromioplasty.68 A significant difference was found between 
preoperative and postoperative scores of flexion and abduction (p<0.05), but there was no 
significant difference for internal and external rotation (p>0.05).68 The second study 
investigated double-row repair with suture-bridge technique for medium to large tears in six 
patients, single-row repair for small and massive tears in 13 patients, and open repair six 
patients.13 Analysis of all patients showed postoperative improvements in flexion, abduction, 
external and internal rotation, however, only flexion was statistically significant.13 Range of 
motion outcomes for patients who had a re-tear was compared to those with healed rotator 
cuff. No significant differences were found for flexion, external rotation, internal rotation and 
abduction between groups.13 
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A randomised trial investigated the range of motion outcomes in patients who were treated 
with arm cycloergometer.57  Compared to the control group, participants who received the 
arm cycloergometer demonstrated significant improvement in forward elevation (p<0.001), 
abduction (p=0.001) and external rotation (p=0.006).57  
3.3.6 Muscle Strength 
Only four studies evaluated muscle strength as an outcome.13, 68, 73, 76 Three studies used 
arthroscopic repair with arthroscopic palliative procedures or open repair.13, 68, 76 One of 
these assessed strength in 90⁰ of abduction (kg) and found significant improvement from 
2.5kg to 5.0kg.68  Another study compared the muscle strength of patients who had a re-tear 
to those with a healed rotator cuff. Significant improvement in the strength of forward 
flexors, external rotators, internal rotators and abductors was demonstrated in the healed 
group; patients in the re-tear group experienced improvement, however, this was not 
significant (Table 9).13 However, one study found mean postoperative muscle strength did not 
differ when the elderly cohort of patients aged 75 years and over were compared to the young 
cohort of patients (p=0.504).76  
The remaining study investigated open repair with palliative procedure73. This study 
demonstrated significant improvements in mean supraspinatus muscle strength from 51% ± 
19% (range 21% - 92%) to 78% ± 14% (range 44%-113%) and external rotator strength 
improving from a score of 59% ± 14% (range 22%-85%) to 81% ± 13% (range 40%-105%) 
(p<0.001).73 This measurement was done using the Nottingham Mecmesin Myometer, with 





Table 9: Muscle Strength (Park, J.G. et al.)13 





















5.4±1.7 6.7±3.7 0.314 6.3±2.2 8.9±3.2 0.015 
Abduction 
(kg) 
3.4±1.6 4.9±2.2 0.139 4.5±2.1 6.4±2.3 0.002 
 
3.4 Summary of Findings 
The Summary of Findings table aims to summarise key results and evaluate confidence in the 
estimate of effects. This review found very little confidence in the effect estimate. Although 
the intervention proved to be slightly more beneficial than the comparison, the true effect is 
likely to be substantially different from the estimate of effect. This is due to poor 
randomization, data from studies at a high risk of bias, large statistical heterogeneity, wide 
confidence intervals and small sample sizes. Arthroscopic repair in addition to palliative 
procedures results in improved Constant-Murley Score, compared to palliative procedures 
alone (Table 10). However, arthroscopic repair did not provide clinically important benefits 
over arthroscopic palliative procedures alone (the minimal clinically important difference for 






Table 10: Summary of Findings 
Arthroscopic Repair + Palliative Procedures compared to Palliative Procedures Only for Treatment of 
Full-thickness Rotator Cuff Tears 
Patient or population: Treatment of Full-thickness Rotator Cuff Tears  
Setting:  
Intervention: Arthroscopic Repair + Palliative Procedures  
Comparison: Palliative Procedures Only 
Outcome 
№ of participants 
(studies)  
Relative effect 
(95% CI)  
Anticipated absolute effects (95% CI)  
Certainty  What happens  
Intervention Comparison Difference 
Constant-
Murley Score 
follow up: range 














MD 6.54  
(CI: 4.62 to 
8.47)  
⨁◯◯◯ 
VERY LOW a 
Arthroscopic repair with 
palliative procedures was 
more effective than palliative 
procedures only. 
*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of 
the intervention (and its 95% CI).  
 
CI: Confidence interval; MD: Mean difference  
0 = Poor score ; 100 = Optimal score 
GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  
Explanations 
a. Poor randomization 
b. Individual studies at high risk of bias 
c. Large statistical heterogeneity 
d. Wide confidence intervals 






Chapter 4: Discussion and Conclusion 
 
This chapter explains the findings of the systematic review and presents these findings in the 
light of the existing knowledge around management strategies for full-thickness rotator cuff 
tears in the older population. Also considered in this chapter are the limitations and issues 
within individual studies and the systematic review process that could have cofounded the 
review results. Implications for practice and future research are then presented. 
The aim of this systematic review was to synthesise the best available evidence on the 
effectiveness of non-surgical and surgical treatment on the clinical and functional outcomes 
of elderly patients (60 and older) with full-thickness rotator cuff tear. The majority of included 
studies investigated surgical interventions and only one study evaluated the effect of 
conservative treatment. Results of this review suggest that following an initial management 
with conservative strategies, surgical interventions are effective in improving outcomes 
associated with full-thickness rotator cuff tear in the elderly. Surgical procedures such as 
arthroscopic repair with palliative procedure/s, open repair, or mini-open repair of full-
thickness rotator cuff tears can lead to positive postoperative clinical and functional 
outcomes in the elderly, in the short term. When compared to arthroscopic palliative 
procedures only, arthroscopic repair demonstrated greater improvements postoperatively. 
There was limited data regarding the effectiveness of conservative interventions. 
4.1 General Discussion 
In 2012, Downie et al. investigated in a systematic review the evidence regarding treatment 
of rotator cuff tears in older patients (mean age ranging between 59.3 and 64 years).17 The 
review, which included three randomised controlled trials and five cohort studies, concluded 
that although outcomes following a surgical intervention were promising, there was 
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insufficient evidence to demonstrate the effectiveness of either surgical or non-surgical 
interventions.17 Since this review was undertaken, several studies investigating treatment for 
full-thickness rotator cuff have been published, which made it apparent that a systematic 
review update is needed. 
The current systematic review updated the previous review1 and determined the 
effectiveness of non-surgical and surgical treatment on the clinical and functional outcomes 
of patients aged 60 years and older with full-thickness rotator cuff tears. In the geriatric 
population, rotator cuff tears are a prominent clinical problem, with age older than 60 years 
being associated with a twofold higher overall risk of tear occurrence (OR = 2.12, 95% CI 1.44 
– 3.01) compared to the younger population.46 The rate of rotator cuff tear in advanced age 
has been reported to be as high as 54% in those over 60 years old in contrast to only 4% in 
individuals less than 40 years old.81, 82 Furthermore, patients older than 60 years are twice as 
likely to experience a large tear (OR = 2.29, 95% CI 1.51 – 3.27) and three times more likely to 
experience a massive tear (OR = 3.09. 95% CI 2.07 – 5.38) compared to younger individuals.46 
Even in the older population, rotator cuff tears are a substantial cause of disability, loss of 
income and missed work days (with increasing age for retirement) and are also associated 
with chronic pain, weakness and dysfunction of the upper extremity.17, 83 Focusing the review 
in this age group is important as the treatment of rotator cuff tears in the older population 
can be considerably different from that of the younger population. This may be due to various 
factors associated with aging including differences in healing potential, aetiology of the tear, 
levels of activity and physical demands, and different long-term expectations.43 The majority 
of rotator cuff tears in the elderly are the result of age-related degeneration.82 Older patients 
are more likely to experience tears that are atraumatic, stemming from over-use and long-
term degradation,43 whereas younger patients tend to have acute traumatic tears and tears 
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associated with overuse in overhead athletes.43, 84Muscle atrophy and fatty degradation at 
the time of diagnosis also tend to be higher in older patients compared to younger patients.43 
In addition, younger patients tended to be impacted more by extrinsic factors such as 
subacromial and internal impingement, tensile overload and repetitive stress, which are not 
necessarily observed in the older population.82 As such, there are reasons to believe that the 
approach to treatment for full-thickness rotator cuff tears in the elderly may not be similar to 
that of the younger patient cohort. 
Twenty two studies were included in this systematic review, all except for one investigated 
the impact of surgical approaches.  The focus on the use of surgery, instead of conservative 
strategies, as a treatment for rotator cuff tears in the existing studies may be due to a number 
of reasons. One reason for this may be due to the increase in the number of surgeons trained 
in arthroscopic techniques and is likely to become more commonly performed as shoulder 
arthroscopic skills and instrumentation improves.85, 86 The arthroscopic technique appears to 
be the most common surgical approach due to the improved cosmetic results and treatment 
of concomitant pathological conditions, the lower levels of postoperative pain and the 
potentially lower risk of shoulder stiffness.86, 87 In addition, new instrumentations, including 
new suture-passing devices, suture anchors and knot-less repair techniques have been 
introduced in the recent years.85  Second, there is also a growing number of older but 
physically active patients who may potentially benefit from rotator cuff repair rather than 
conservative means, leading to the increased demand for surgical repair.85 With the 
popularity of these surgical techniques, the challenge then becomes identifying patients with 
the greatest chance for a successful repair and optimizing the timing of the surgical 
intervention, such that the tear does not progress to a point of irreparability.42  
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In the reviewed studies, the length of symptom duration prior to surgical treatment was six 
months to one year, during which time patients received a trial of conservative treatment. 
Conservative treatments prior to surgery included subacromial cortisone injection, 
physiotherapy, nonsteroidal anti-inflammatory medication, exercises, activity modification, 
and/or corticosteroid injections.13, 44, 59, 63, 65, 68, 70, 73, 74 These treatments were aimed at 
improving pain, supporting the affected shoulder and/or strengthening the shoulder muscles. 
Patients who were treated by conservative treatment and experienced no benefit or 
significant improvement within six months to one year, were referred for a surgical 
intervention. The decision to cease the conservative treatment and be referred for surgical 
repair was also informed by individual patient circumstances, taking into account patients’ 
level of activity, long-term goals, work requirements (if they are still working), medical 
comorbidities, characteristics of the tear and individual level of functional defecit.12, 88, 89  
Operative repair within three months of the onset of a full-thickness tear has been proposed 
to result in better outcomes, as well as earlier return to work and decreased costs.89 A patient 
undergoing repair for full-thickness tear within four months can generally expect a good 
result, whereas repairs of full-thickness tears beyond one year of symptomatic onset have 
poorer outcomes.89 There is evidence that the risk for tear progression in conservative treated 
symptomatic full-thickness tears is high with approximately 50% progressing at an average of 
two years.89 The results of this review suggest that a trial of conservative treatment for full-
thickness tears may be worthwhile in older patients and failure to respond to such approach 
could then trigger referral to surgery, which is essentially similar to the treatment approach 
for younger patients.10 
The introduction of arthroscopy-assisted surgery has driven a new wave of developments in 
rotator cuff repair.90 This systematic review demonstrated that arthroscopic repair showed a 
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statistically significant benefit compared to palliative procedures only (e.g. acromioplasty, 
tenotomy) although no clinically important differences were observed. This result should be 
interpreted with caution due to the limited number of studies (three studies only, with high 
risk of bias) being involved in the meta-analysis. The use of palliative procedures, for example 
acromioplasty, can be readily performed; in this procedure the deltoid is preserved and the 
muscle-tendon unit released, and strong attachment to the greater tuberosity is still 
achieved.90 Patients who undergo palliative procedures alone can have worse shoulder 
function and insufficient pain relief, compared to those who undergo repair plus palliative 
procedures.91  The addition of arthroscopic palliative procedures such as debridement, 
tenotomy or tenodesis of the biceps and acromioplasty to rotator cuff repair aids in complete 
tendon healing and improves shoulder function in patients with rotator cuff tear. Surgeons 
who advocate acromioplasty, for example, suggest it prevents further compression over the 
cuff, improves visualization for cuff repair, and provides better healing.92 Arthroscopic repairs 
are therefore always accompanied by palliative procedures.  
In terms of the different arthroscopic repair procedures, none of the included studies 
compared the different techniques and hence, the most optimal method remains unclear. 
Studies investigating the single-row repair for rotator cuff tears have reported re-tears and 
incomplete tendon healing following this technique.93 This could be a result of the single-row 
technique not completely recreating the native footprint insertion of the tendon onto the 
greater tuberosity, resulting in incomplete tendon healing.93 Another article suggested that 
the single-row technique is simpler, quicker, inflicts less trauma to tendon margins, cheaper 
and easier to repair compared to other arthroscopic approaches.92 Surgeons have been 
suggesting the use of the double-row arthroscopic repair technique as a means of increasing 
the contact area between the repaired rotator cuff and the native bone bed, which may 
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contribute to creating a better environment for tendon healing.93 The aim of the double-row 
technique is to re-establish the anatomical mediolateral footprint restoration. However, a 
systematic review comparing the single row and double row techniques found no difference 
in their clinical outcomes and structural integrity of the shoulder.93 The results from this 
review suggest that double-row arthroscopic repair and single-row arthroscopic repair with 
arthroscopic palliative procedure is beneficial for improvement in functional outcome scores. 
A number of studies in this review also investigated open repair or mini-open repair, however, 
none of them compared outcomes between the different types of surgical approach.62, 71, 73 
What has been demonstrated in this review was that surgical repair, of any approach, was 
beneficial in the short term for elderly patients aged 60 years or above. While arthroscopic 
techniques seem to be the trend in recent years, findings of the current review do not favour 
one approach over another, which is similar to the results of a prospective comparative trial 
(involving individuals with mean age ranging between 56 and 61 years old) which showed no 
significant differences in clinical outcomes, and rate of healing and re-tears between open 
and arthroscopic rotator cuff repair.94 A study undertaken by Dewan et al determined medical 
professionals’ preferences for the type of surgery they undertake.95 The majority preferred 
arthroscopic, followed by mini-open and only a few indicated they would choose open 
repair.95 Most respondents had no opinion in terms of cost-effectiveness or which technique 
provided the best outcome, although more respondents thought arthroscopic and mini-open 
promoted quick healing and good cosmetic outcomes and led to better patient satisfaction 
compared to open repair.95 However, they also perceived these procedures as harder to learn 
and more challenging than open repair.95 It would seem therefore that the decision for the 
use of a particular surgical approach for full-thickness rotator cuff repair is dependent on the 
surgeon’s preference.  
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One included study in the systematic review investigated the effect of extracellular biological 
augmentation in addition to arthroscopic repair. The study of cellular and molecular biology 
of tendon is increasing, yet still lacking.96 Re-tear rates are still a defining problem for rotator 
cuff tears. As shown by ultrasonography, re-tears commonly occur at the suture-tendon 
junction and can be recognized by the tension at the repair site.97 Extracellular matrix was 
introduced in the hope of augmenting the initial repair to reduce the possibility of failure. 
Despite advances in surgical approach, repairs of large (3-5cm) to massive (>5cm) rotator cuff 
tears have a high risk of retears.97 Augmentation has become a topic of interest to improve 
the healing process after surgical repair of rotator cuff tears, including full-thickness tears, 
thereby improving surgical outcomes.83 The aim of the augmentation is to decrease re-tear 
rates by evenly spreading the mechanical load across the repair site and strengthening the 
repair construct as well as enhancing the biological environment required for healing by 
providing different growth factors and structural protein.72 This techniques appears to be 
promising, however, previous investigation into the extracellular matrix have reported a high 
rate of postoperative inflammatory reaction.2 Until more good quality studies are undertaken 
to investigate the effectiveness of this technique, no definitive implications for practice 
relating to the use of biological augmentation can be reported. 
4.2 Limitations 
4.2.1 Limitations of included studies 
There are a number of limitations within the included studies that need to be considered. 
First, there was a lot of methodological and clinical heterogeneity in the included studies 
which precludes comparison of findings across studies. Clinical heterogeneity included 
differences in the surgical techniques, outcomes measures and follow-up times. 
Methodological heterogeneity included differences in study design and risk of bias. Second, 
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only two studies assessed clinical outcomes past one year, which made it impossible to gain 
meaningful data on long-term outcomes of patients. Third, no studies on conservative 
treatments were found, hence, investigation of treatment effectiveness was only made 
possible for surgical approaches. Fourth, the lack of head to head comparisons for the 
different surgical interventions made the techniques difficult to compare. Finally, the quality 
of included studies, specifically the randomised controlled trials, was poor, and the majority 
of studies were observational cohort in design. As such, no definitive recommendations for 
practice can be made based on the available research evidence. 
4.2.2 Limitations of the review process 
There are a number of limitations to the systematic review process which should also be 
considered when interpreting the results of this review. First, only studies published in English 
were included which could have potentially introduced a language bias.  Second, as in all 
systematic review studies, it is possible that some articles were missed in the search process 
which could have consequently excluded some important studies that would have been 
useful in drawing conclusions about the effectiveness of treatment. Finally, the screening of 
papers for inclusion in the review was done by the primary reviewer only (i.e. student author), 
increasing the potential for missing relevant studies.  
4.3 Conclusion 
The results of this systematic review suggest that following a trial of conservative treatment, 
a surgical repair for a full-thickness rotator cuff tear is beneficial for improving clinical and 
functional outcomes in elderly patients. However, whether or not these positive outcomes 
are sustained in the long term remains unknown, as is the best approach for surgical repair. 
No specific conclusions can be made regarding the effectiveness of conservative interventions 
as only one small study investigating such approach was found in the systematic review.  
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4.3.1 Implications for clinical practice 
Based on the results of this review, patients 60 years and above with a full-thickness rotator 
cuff tear who do not respond adequately to conservative management may be referred for 
surgery. Rotator cuff repair combined with palliative procedures may result in better 
outcomes than palliative procedures alone. Based on current research, no specific 
recommendations can be made regarding the best approach to surgery and therefore the 
choice of surgical technique may be based on the training, skills and individual preference of 
the surgeon and ideally with input from a well-informed patient. 
4.3.2 Implications for research 
Given the variability and lack of standardised approach to surgical repair of full-thickness 
rotator cuff tears in the elderly, future research should focus on clinical trials that assess head 
to head comparisons of the different types of surgical interventions.  Longer follow-up times 
for outcome measurements should also be considered in future trials to determine the long 
term effectiveness of surgical interventions. These trials should also aim to explore whether 
techniques such as extracellular matrix augmentation can address re-tears in surgically 
repaired rotator cuff tears. Research into the use of conservative treatment and its 
effectiveness in this population group should also be conducted. This might determine which 
patients have the potential to benefit from conservative intervention as well as those who 
are not likely to respond positively, and perhaps the duration for which nonsurgical 
techniques need to be trialled prior to referral for surgery to avoid the point of irreparability. 
Further studies on the treatment of full-thickness rotator cuff tear in the elderly should aim 
for clinical and methodological homogeneity to allow meta-analysis in the future, which could 





Appendix 1: Joanna Briggs Institute Critical Appraisal Tool for use in JBI Systematic 
Reviews 
JBI Critical Appraisal Checklist for Cohort Studies  
Reviewer      Date      
 
Author       Year  Record Number   
 
 
 Yes No Unclear Not 
applicabl
e 
1. Were the two groups similar and recruited from the 
same population? □ □ □ □ 
2. Were the exposures measured similarly to assign 
people  
to both exposed and unexposed groups? 
□ □ □ □ 
3. Was the exposure measured in a valid and reliable 
way? □ □ □ □ 
4. Were confounding factors identified? □ □ □ □ 
5. Were strategies to deal with confounding factors 
stated? □ □ □ □ 
6. Were the groups/participants free of the outcome 
at the start of the study (or at the moment of 
exposure)? 
□ □ □ □ 
7. Were the outcomes measured in a valid and reliable 
way? □ □ □ □ 
8. Was the follow up time reported and sufficient to 
be long enough for outcomes to occur? □ □ □ □ 
9. Was follow up complete, and if not, were the 
reasons to loss to follow up described and 
explored? 
□ □ □ □ 
10. Were strategies to address incomplete follow up 
utilized? □ □ □ □ 
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11. Was appropriate statistical analysis used? □ □ □ □ 
Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 
Comments (Including reason for exclusion) 
             
             

























JBI Critical Appraisal Checklist for Randomised Controlled Trials  
Reviewer      Date      
 
Author       Year  Record Number   
 
 
 Yes No Unclear Not 
applicabl
e 
1. Was true randomization used for assignment of 
participants to treatment groups? □ □ □ □ 
2. Was allocation to treatment groups concealed? □ □ □ □ 
3. Were treatment groups similar at the baseline? □ □ □ □ 
4. Were participants blind to treatment assignment? □ □ □ □ 
5. Were those delivering treatment blind to treatment 
assignment? □ □ □ □ 
6. Were outcome assessors blind to treatment 
assignment? □ □ □ □ 
7. Were treatment groups treated identically other 
than the intervention of interest? □ □ □ □ 
8. Was follow-up complete and if not, were 
differences between groups in terms of their follow-
up adequately described and analysed? 
□ □ □ □ 
9. Were participants analysed in the groups to which 
they were randomized? □ □ □ □ 
10. Were outcomes measured in the same way for 
treatment groups? □ □ □ □ 
11. Were outcomes measured in a reliable way? □ □ □ □ 
12. Was appropriate statistical analysis used?                       □   □    □      □ 
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13. Was the trial design appropriate, and any                       □  □   □      □ 
       deviations from the standard RCT design 
       (individual randomization, parallel groups) 
        accounted for in the conduct and analysis 
        of the trial?   
 
Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 
Comments (Including reason for exclusion) 
             
             





















Appendix 2: Search Strategy 
 
MEDLINE  
1 rotator cuff[mh] OR rotator cuff[tw] OR rotator cuff injuries[mh] OR rotator 
cuff tear arthropathy[mh] 
2 aged[mh] OR aged[tw] OR ageing[tw] OR aging[tw] OR elder*[tw] OR 
geriatric*[tw] OR old*[tw] 
3 1 AND 2 (Limit to English and from 2012) 
 
EMBASE 
1 ‘rotator cuff rupture’/exp OR ‘rotator cuff injury’/exp OR ‘rotator cuff 
arthropathy’/exp OR ‘rotator cuff’/exp OR ‘rotator cuff’ 
2 ‘aged'/exp OR ‘aged’ OR ‘ageing’ OR ‘aging’/exp OR ‘aging’ OR ‘very 
elderly’/exp OR ‘elder*’ OR ‘geriatric patient’/exp OR ‘geriatric*’ OR ‘old*’ 
3 1 AND 2 (Limit to English and from 2012) 
 
CINHAL 
1 MH rotator cuff+ OR TX rotator cuff OR MH rotator cuff injuries 
2 MH aged+ OR TX aged OR TX ageing OR TX aging OR TX elder* OR TX 
geriatric* OR TX older 
3 1 AND 2 (Limit to English and from 2012) 
 
Web of Science 
1 rotator cuff* OR rotator cuff injur* OR rotator cuff arthropathy 
2 aged OR ageing OR ageing OR aging OR very elderly OR geriatric patient OR 
geriatric OR old 
3 1 AND 2 (Limit to English and from 2012) 
 
Scopus 
1 TITLE-ABS-KEY(“rotator cuff” OR “rotator cuff injur*” OR rotator cuff tear 
OR “rotator cuff tear” OR “rotator cuff arthropathy”) 
2 TITLE-ABS-KEY(aged OR aging OR aging OR “very elderly” OR elderly OR 
“geriatric patient” OR geriatric OR old) 
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American Journal of Sports Medicine. 2014; 42(3): 558-565 
Reason for exclusion: Age group/ Partial thickness tears 
Kim, K. C., Shin, H. D., Lee, W. Y. Repair integrity and functional outcomes after arthroscopic suture-bridge rotator cuff 
repair. Journal of Bone and Joint Surgery. 2012; 94(8): e48.1-48.6 
Reason for exclusion: Age group 
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Reason for exclusion: Age group 
 
Kim, S. J., Choi, Y. R., Jung, M., Lee, W., Chun, Y. M. Arthroscopic repair of anterosuperior massive rotator cuff tears: Does 
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Reason for exclusion: Age group 
 
Kim, S. J., Choi, Y. R., Jung, M., Lee, W. Y., Chun, Y. M. Isolated Subscapularis Repair in Irreparable Posterosuperior Massive 
Rotator Cuff Tears Involving the Subscapularis Tendon. American Journal of Sports Medicine. 2017; 45(6): 1269-1275 
Reason for exclusion: Age group 
 
Kim, S. J., Jung, M., Lee, J. H., Kim, C., Chun, Y. M. Arthroscopic repair of anterosuperior rotator cuff tears: InContinuity 
technique Vs. disruption of subscapularis supraspinatus tear margin comparison of clinical outcomes and structural 
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Reason for exclusion: Age group 
 
Kim, S. J., Kim, S. H., Lee, S. K., Seo, J. W., Chun, Y. M. Arthroscopic repair of massive contracted rotator cuff tears: 
Aggressive release with anterior and posterior interval slides do not improve cuff healing and integrity. Journal of Bone and 
Joint Surgery. 2013; 95(16): 1482-1488 
Reason for exclusion: Age group 
 
 
Kim, S. J., Lee, I. S., Kim, S. H., Lee, W. Y., Chun, Y. M. Arthroscopic partial repair of irreparable large to massive rotator cuff 
tears. Arthroscopy - Journal of Arthroscopic and Related Surgery. 2012; 28(6): 761-768 
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Reason for exclusion: Age group 
 
Kim, Y. K., Jung, K. H., Won, J. S., Cho, S. H. Medialized repair for retracted rotator cuff tears. Journal of Shoulder and Elbow 
Surgery. 2017; 26(8): 1432-1440 
Reason for exclusion: Age group 
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Kim, Y. S., Kim, S. E., Bae, S. H., Lee, H. J., Jee, W. H., Park, C. K. Tear progression of symptomatic full-thickness and partial-
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Reason for exclusion: Age group 
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Reason for exclusion: Age group 
 
 Leung, B., Horodyski, M., Struk, A. M., Wright, T. W. Functional outcome of hemiarthroplasty compared with reverse total 
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acromioplasty? Physician and Sportsmedicine. 2016; 44(3): 274-277 
Reason for exclusion: Age group 
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A., Nicholson, G. P. Functional results of bilateral reverse total shoulder arthroplasty. Journal of Shoulder and Elbow 
Surgery. 2017; 26(6): 990-996 
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treatment of symptomatic full-thickness supraspinatus tears on in vivo glenohumeral kinematics. Journal of Shoulder and 
Elbow Surgery. 2016; 25(4): 641-649 
Reason for exclusion: Age group 
 
Millett, P. J., Horan, M. P., Maland, K. E., Hawkins, R. J. Long-term survivorship and outcomes after surgical repair of full-
thickness rotator cuff tears. Journal of Shoulder and Elbow Surgery. 2011; 20(4): 591-597 
Reason for exclusion: Age group 
 
Moosmayer, S., Gärtner, A. V., Tariq, R. The natural course of nonoperatively treated rotator cuff tears: an 8.8-year follow-
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of the rotator cable and long-term shoulder disability in conservatively treated elderly patients. Journal of Computer 
Assisted Tomography. 2013; 37(4): 631-638 
Reason for exclusion: Study design/ Partial tears 
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Reason for exclusion: Age group 
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Noyes, M. P., Ladermann, A., Denard, P. J. Functional Outcome and Healing of Large and Massive Rotator Cuff Tears 
Repaired With a Load-Sharing Rip-Stop Construct. Arthroscopy - Journal of Arthroscopic and Related Surgery. 2017; 33(9): 
1654-1658 
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Paxton, E. S., Teefey, S. A., Dahiya, N., Keener, J. D., Yamaguchi, K., Galatz, L. M. Clinical and radiographic outcomes of 
failed repairs of large or massive rotator cuff tears: Minimum ten-year follow-up. Journal of Bone and Joint Surgery. 2013; 
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Reason for exclusion: Age group 
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20(7): 1170-1177 
Reason for exclusion: Age group 
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Reason for exclusion: Age group 
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Reason for exclusion: Age group 
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cuff repair healing rate at 1 year: Data from a large randomized controlled trial. Acta Orthopaedica. 2017; 88(6): 606-611 
Reason for exclusion: Age group 
 
Rhee, Y. G., Lee, Y. S., Park, Y. B., Kim, J. Y., Han, K. J., Yoo, J. C. The outcomes and affecting factors after arthroscopic 
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Reason for exclusion: Age group 
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randomized, double-blind, controlled clinical trial. Arthroscopy - Journal of Arthroscopic and Related Surgery. 2013; 29(1): 
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Russo, R., Cautiero, F., Giudice, G., Ciccarelli, M., Visconti, V. Arthroscopic repair of rotator cuff tears using absorbable 
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Reason for exclusion: Co-morbidity/Acromioclavicular arthritis 
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case report 16 years after surgery. Musculoskeletal Surgery. 2011; 95: S83-87 
Reason for exclusion: Age group 
Shin, S. J., Do, N. H., Lee, J., Ko, Y. W. Efficacy of a subacromial corticosteroid injection for persistent pain after arthroscopic 
rotator cuff repair. American Journal of Sports Medicine. 2016; 44(9): 2231-2236 
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Reason for exclusion: Age group 
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total shoulder arthroplasty in patients older than 80 years. Orthopaedics. 2015; 38(10): e904-910 
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Reason for exclusion: Age group/ Partial thickness tears 
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shoulder arthroplasty. European Journal of Orthopaedic Surgery and Traumatology. 2014; 24(8): 1375-1382 
Reason for exclusion: Age group 
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failed deltoid or latissimus dorsi transfers. A review of ten cases. International Orthopaedics. 2017; 41(10): 2143-2148 
Reason for exclusion: Age group 
 
Voss, A., Cerciello, S., Divenere, J., Solovyova, O., Dyrna, F., Apostolakos, J., Lam, D., Cote, M. P., Beitzel, K., Mazzocca, A. D. 
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Musculoskeletal Disorders. 2017; 18(1) 
Reason for exclusion: Tear thickness not specified 
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Reason for exclusion: Age group 
 
Wang, E. Z., Wang, L., Gao, P., Li, Z. J., Zhou, X., Wang, S. G. Single-versus double-row arthroscopic rotator cuff repair in 
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Reason for exclusion: Age group 
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Reason for exclusion: Age group 
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open rotator cuff repair. Clinical Orthopaedics and Related Research. 2014; 472(9): 2759-2765 
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Reason for exclusion: Age group 
 
Chung, S. W., Huong, C. B., Kim, S. H., Oh, J. H. Shoulder Stiffness After Rotator Cuff Repair: Risk Factors and Influence on 
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Reason for exclusion: Age group 
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33(1): 49-54 
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Complications Within 30 Days After Arthroscopic Shoulder Surgery. Arthroscopy-the Journal of Arthroscopic and Related 
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